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APPARATUS FOR COOKING FOOD ON SKEWERS 



Cross-reference to related applications 

[0001] This application claims priority from Japanese Patent Application No. 
2002-343877 filed November 27, 2002, Japanese Patent Application No. 2003- 
000378 filed January 6, 2003, and Japanese Patent Application No. 2003-330822 
filed September 24, 2003. 

Background of the Invention 

Field of the Invention 

[0002] The present invention relates to cooking apparatus for cooking skewered 
food constituted by food and a skewer skewering the food. The present invention 
particularly relates to cooking apparatus suited to the cooking of Japanese food 
referred to as "yakitori", where meat, vegetables, or seafood etc. are skewered by a 
skewer. 



Background Art 

[0003] Various apparatus for cooking food on a skewer such as "yakitori" are 
known in the related art. In a traditional method, lit charcoal is arranged in a heater 
cooker that is long in a widthwise direction, and the skewered food is lined up next 
to each other in parallel so as to be positioned above the charcoal, with a person 
then rotating the skewers as necessary. The food is then cooked by heat radiated 
from the charcoal. In this traditional method, it is necessary for a person to always 
be watching the skewered food. 

[0004] With the above apparatus, a holding member used when cooking the food 
and heating means for cooking the food are located in the apparatus in a manner 
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exposed to the outside. As a result, the food is cooked with part of the heat from 
the heating means being radiated to the outside and it is therefore not possible to 
effectively utilize heat from the heating means. 

[0005] The present invention is therefore advantageous in providing a skewered 
food cooking apparatus and food supporting member for skewered food that is 
capable of cooking the food while effectively utilizing heat from a heating means. 

Summary of the Invention 

[0006] An apparatus for cooking food on skewers of the present invention 
comprises a plurality of holding members for holding skewers skewering food, 
rotating means for rotating the holding members, and heating means for cooking 
food skewered by skewers rotated by the rotating means. The rotating means 
includes a plurality of rotational drive sources with adjustable speeds of rotation, 
with the rotational drive sources being respectively connected to one or a plurality 
of the plurality of holding members, with rotational speeds of the plurality of 
holding members being adjustable. 

[0007] According to this cooking apparatus, a plurality of rotational drive sources 
are prepared, and the drive sources are connected respectively and individually 
connected to one or a plurality of the plurality of holding members so as to enable 
rotation of the plurality of holding members by individual rotational drive sources, 
and enable rotational speeds of the rotational drive sources to be adjustable, so that 
rotational speed of the plurality of holding members can be adjusted. As a result, 
even if intrinsic cooking times for the skewered food held respectively by the 
holding members are different, the respective skewered food can be made to finish 
cooking at the same time or substantially the same time by rotating the skewers at 
different rotational speeds. 
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[0008] The rotational drive sources may be any arbitrary means where rotational 
speed can be adjusted, with a typical example being an electric motor. The electric 
motor may be, for example, an A.C. motor where rotational speed can be changed 
using frequency modulation, a D.C. motor where rotational speed can be changed 
using voltage, or a pulse motor where rotational speed can be changed using a 
number of pulses. The rotational drive sources and holding members may be 
connected directly or may be connected via a transmission mechanism. A 
transmission mechanism for the latter case may be arbitrary in shape and structure 
and may be a gear type, belt type, or chain type, etc. 

[0009] In one or more of the above embodiments, the heating means, rotational 
drive sources, and holding members may be arranged in a main apparatus body of 
the cooking apparatus. It is also possible to have an apparatus main body where 
heating means are provided and to have a plurality of cassettes that can be freely 
detached from or installed at the main apparatus body. Holding means and 
rotational drive sources are then arranged at respective cassettes so that it is 
possible to adjust rotational speed of holding members for each respective 
cassette. 

[0010] The rotational speeds of the holding members can therefore be different for 
each cassette because rotational drive sources are arranged at each cassette. 
Because of this, a plurality of skewers skewering food with different cooking 
times are held in separate cassettes. By then making the rotational speeds of the 
holding members different so as to correspond to the cooking times of the foods, it 
is possible to finish cooking the respective skewered food at the same time or 
substantially the same time while cooking the plurality of skewered foods having 
different cooking times at separate cassettes. 

[0011] When the cooking apparatus is provided with a main apparatus body and a 
pluraUty of cassettes, the number of holding members provided at each cassette 
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may be one or a plurality of items. When a plurality of holding members are 
provided at one cassette, all of the holding members at the same cassette are made 
to be rotated at the same speed using drive force from rotational drive sources 
provided one for each cassette. 

[0012] Further, in one or more of the above embodiments, it is preferable for the 
main apparatus body which the cassettes can be detached from and freely installed 
into be vertical oblong so as to have a larger longitudinal dimension than a 
widthwise direction from left to right. When the main apparatus body is made 
vertical oblong, it is possible for the cooking apparatus to be effectively located in 
kitchens of stores where space is at a premium. 

[0013] When at least a plurality of the plurality of cassettes that can be detached 
from or freely installed at the main apparatus body are able to be installed in such 
a manner as to have a vertical positional relationship at the main apparatus body, it 
is possible for the main apparatus body to be made vertical oblong. 

[0014] Further, in one or more of the above embodiments, in the case where a 
pluraUty of cassettes are installed at the main apparatus body with a vertical 
positional relationship, it is preferable for a juice receiving member, for receiving 
juice created during cooking of food skewed by skewers supported by the holding 
members provided at upper side cassettes, to be arranged at a position at a side 
lower than the holding members of the upper side cassettes. 

[0015] As a result of doing this, even if juice created from the skewered food 
during cooking drops down when cooking the skewered food held by the skewers 
by the holding members of cassettes on the upper side, this juice is collected by a 
juice collecting dish and does not fall down any further. The juice does therefore 
not fall on the skewered food in the cassettes on the lower side and a situation 
where the taste of skewered food of cassettes on the lower side which is different 
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food from the food skewered on the cassettes on the upper side is changed is 
avoided. 

[0016] In one of more of the embodiments, the positional relationship of the 
heating means and the respective cassettes is arbitrary. In one example, a dual 
surface heating method where heat is generated from surfaces at mutually opposite 
sides, with the cassettes being arranged at positions opposite the respective heating 
surfaces of the heating means, and with the axial direction of central axes of 
rotation of the holding members provided at the cassettes being parallel with the 
heating surfaces. 

[0017] As a result, it is possible to effectively position a plurality of cassettes for 
one heating means because cassettes can be arranged at positions facing both 
heating surfaces of a single heating means. Further, it is also possible for the 
skewered food in its entirety to face heating surfaces and be cooked by rotating the 
holding parts because the axial directions of the axial centers of rotation of the 
holding members at the cassettes are in a direction parallel with the heating 
surfaces of the heating means. 

[0018] The heating means is arbitrary and may be an electric heater, gas-fired, or 
may employ charcoal. Further, when the heating means is a dual surface heating 
type heating means where heat is generated from surfaces on mutually opposing 
sides, in appearance, it is possible to generate heat from the surfaces on mutually 
opposing sides by, for example, taking dual surfaces of plate-shaped members as 
heating surfaces by arranging electric heaters at both surfaces of the plate-shaped 
members or arranging a nozzle for spouting a gas flame, or by arranging an 
electric heater or a nozzle for spouting a gas flame at an intemal space of a main 
member in the shape of a photograph frame. 

[0019] Moreover, in one or more embodiments, when the cooking apparatus is 
equipped with a main apparatus body and a plurality of cassettes, a structure for 
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installing the cassettes in the main apparatus body is arbitrary. For example, the 
main apparatus body may be taken to be a box with heating means arranged within 
the box. The cassettes then pass through an opening formed in the main apparatus 
body so as to be inserted into the main apparatus body in a freely removable 
manner. When all of the cassettes are inserted into the opening so as to be 
installed, the inside of the main apparatus body becomes a sealed space or a 
substantially sealed space. 

[0020] In doing so, when all of the cassettes are inserted in the opening so as to be 
installed, the opening is covered by the cassettes so that the inside of the main 
apparatus body becomes a sealed space or a substantially sealed space. Heat from 
the heating means located within the main apparatus body can therefore be utiUzed 
in an effective manner for cooking the skewered food and thermal efficiency is 
improved. 

[0021] When the cassettes can be installed in the main apparatus body in this 
manner, the opening may be provided at a perpendicular surface such as the front 
surface etc. of the main apparatus body or may also be provided at a horizontal 
surface such as the upper surface. 

[0022] Further, this opening may be provided for each cassette, or may be 
provided in conunon for a plurality of or all of the cassettes. 

[0023] In the above, in the description of where the inside of the main apparatus 
body becomes a sealed space or a substantially sealed space when all of the 
cassettes are inserted into the opening so as to be installed, it is understood that it 
is advantageous for gaps or holes etc. capable of allowing water vapor etc. coming 
from the skewered food being cooked by the heating means to escape to the 
outside to be provided at the main apparatus body and between the main apparatus 
body and the cassettes. 
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[0024] An apparatus for cooking food on skewers of the present invention also 
comprises a main apparatus body, at least one cassette provided with holding 
members for holding food on skewers, and rotating means for rotating the holding 
members. Here, a cooking space for cooking the food is formed within the main 
apparatus body. An opening causing the cooking space and the outside of the main 
apparatus to conraiunicate and enabling extraction and insertion for installing the 
cassette is formed in the device body. The cooking space then becomes a sealed or 
substantially sealed space when the cassette is inserted so as to be installed at the 
opening. 

[0025] According to this cooking apparatus, an opening causing the cooking space 
formed within the main apparatus body and the outside of the main apparatus to 
conmiunicate and enabUng the cassette to be inserted in a freely removable 
manner so as to be installed is formed at the main apparatus body so that when the 
cassette is inserted in this opening so as to be installed, the cooking space is sealed 
or substantially sealed. Therefore, when the cassette is inserted into the opening 
after a skewer skewering the food is held by the holding member provided at the 
cassette, the food is cooked in a cooking space that is a space which is sealed or 
substantially sealed. Because of this, cooking space becomes the same as or 
substantially the same as a heat storage space for cooking the food while storing 
heat from the heating means for cooking. As a result, the skewered food can be 
cooked while effectively utihzing heat from the heating means. 

[0026] In order to utilize heat from the heating means at the cooking space still 
more effectively and improve thermal efficiency, there may be provided a member 
forming the cooking space such as, for example, a thermal insulator on the inside 
of a member forming an inner surface of the main apparatus body and a reflecting 
member or reflecting film with high optical reflectance may be provided on the 
inside surface side of the thermal insulator. 
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[0027] The opening for inserting and installing the cassette may be formed at an 
arbitrary location, and may be formed at a perpendicular surface such as the front 
of the main apparatus body, or may be formed at a horizontal surface such as the 
upper surface, and the shape of the main apparatus body is also arbitrary. 

[0028] In one or more of the embodiments, heating means for cooking the food 
may be located at the main apparatus body or at the cassettes. 

[0029] The type of heating means is also arbitrary, and examples may be an 
electric heater, a gas-fired heater, or a charcoal heater. 

[0030] Further, the shape and structure of the cassette is also arbitrary, and the 
cassette may be long lengthways or sideways. 

[0031] Moreover, in one or more of the embodiments, it is preferable to provide a 
juice receiving member for receiving juice created during cooking of the food at a 
position at a lower side from the supporting member for the cassette. 

[0032] When a juice receiving member is provided at the cassette in this manner, 
juice created during cooking of the food can be received by the juice receiving 
member, and when the cassette is taken out from the opening, the juice can also be 
taken out from the cooking space and can therefore be handled easily. 

[0033] Further, one cassette may be provided, or a plurality of cassettes may be 
provided. 

[0034] In one or more of the embodiments, when the number of cassettes is taken 
to be a plurality, the cooking space may be used in conunon by all of the cassettes 
or by plurahties of the cassettes. Alternatively, the same number of cooking spaces 
and cassettes may be provided, or the cooking space may be partitioned into non- 
continuous partitioned spaces. 

[0035] In one or more of the embodiments, the number of cooking spaces is taken 
to be a plurality that is the same number as the number of cassettes. When the 
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respective cooking spaces are then partitioned so as to give non-continuous 
partitioned spaces, heating means may be provided at the main apparatus body for 
each cooking space, or may be provided for each cassette. 

[0036] When heating means are provided for each cooking space or for each 
cassette, thermal transmission is suppressed because of the non-continuous 
partitioned space, and it is possible to set cooking temperature at the respective 
cooking spaces accurately or substantially accurately. Further, these cooking 
spaces do not conmiunicate with each other. Therefore, even if the type of food 
cooked in the respective cooking spaces is different, while it is possible to cook 
these foods, smells from certain foods are prevented from going on to other foods. 

[0037] In one or more of the embodiments, the number of cassettes is a plurality, 
and when a cooking space that is a partitioned space is provided for each of these 
cassettes within the main apparatus body, the cooking spaces may be lined up at 
the main apparatus body in a direction from left to right, in other words, in a 
widthwise direction, and at least two cooking spaces of these cooking spaces may 
be provided at the main apparatus body with a vertical positional relationship. 

[0038] Accordingly, at least two cassettes are installed at the main apparatus body 
overlaid vertically. The widthwise dimensions of the cooking apparatus can 
therefore be made smaller by this amount, and as a result, the cooking apparatus 
can be arranged easily in the limited space of a kitchen. 

[0039] Further, when a plurality of cassettes are provided, the opening may be 
used in common by all of these cassettes or by pluralities of these cassettes, or an 
opening may be provided for each cassette. 

[0040] In one or more of the embodiments, as described previously, heating means 
provided each cooking space or each cassette may not be capable of adjusting 
cooking temperature or may be capable of individually adjusting cooking 
temperature. 
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[0041] When heating temperatures of the respective heating means are adjustable, 
it is possible for various foods requiring different quantities of heating for cooking 
to be finished in respective cooking spaces, and for these foods to be cooked 
completely at the same time or at substantially the same time. 

[0042] Further, in one or more embodiments, the whole of the main apparatus 
body may be formed of transparent members, or a see-through part may be 
provided at the main apparatus body so as to make it possible to view the cooking 
space within the main apparatus body with the cassettes inserted in the opening 
from outside of the main apparatus body. 

[0043] According to the latter, even when the cooking space is a sealed space or a 
substantially sealed space during cooking as described above, it is possible to 
confirm the cooking of food in the cooking space via the see-through window, and 
in the case of cooking apparatus used in a store, it is possible for a customer to 
view the cooking of the food in the cooking space. 

[0044] The rotational drive sources of the rotating means for rotating the 
supporting members for holding the skewers of skewering the food may be located 
at the cassettes or may also be located at the main apparatus body. When the 
cassettes are then inserted at the opening provided at the main apparatus body so 
as to be installed, fellow drive force transmission means located at the main 
apparatus body and the cassette are connected, and drive force from the rotational 
drive sources may be transmitted to the supporting members. 

[0045] In order to achieve the aforementioned advantages, a cooking apparatus for 
cooking skewered food constituted by food and a skewer skewering the food 
comprises a main apparatus body having a wall member forming a cooking space 
maintaining the food during cooking, a heater provided in such a manner that a 
heat-emitting section is positioned at an upper part of the cooking space, and a 
food holding mechanism for positioning food downwards from the heat-emitting 
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section and being capable of holding horizontally laid skewers in a manner 
enabling free rotation about a center axis of the skewers. 

[0046] In the above configuration, the wall member of the main apparatus body 
forms the cooking spaces where the food being cooked is held, and the heater is 
provided in such a manner that heat-emitting sections are positioned at upper parts 
of the cooking spaces and the food holding mechanism is capable of positioning 
food down from the heat-emitting sections so as to support horizontal skewers in a 
manner freely rotatable about the axis of the skewers. Skewered food held so as to 
be freely rotatable about the axes of the skewers is then subjected to heat from the 
heat-emitting sections so as to be cooked in the cooking spaces formed by the wall 
member. 

[0047] In one or more of the embodiments, the opening is provided at the front 
surface of the cooking space of the wall member and the main apparatus body has 
a door member for covering the opening. 

[0048] According to the above configuration, the opening is provided at the side of 
the front of the cooking space of the wall member, and the door member covers 
the opening. The skewered food can therefore be introduced to and withdrawn 
from the cooking space from the front, and when the door member closes the 
opening, leakage of heat from within the cooking space through the opening is 
suppressed. 

[0049] In one or more of the embodiments, the food holding mechanism may have 
a guide mechanism for passing skewered food held through the opening, and 
providing guidance in a free-moving manner between the cooking space and the 
outside. 

[0050] In the above configuration, the guide mechanism for the food holding 
mechanism provides guidance in a free-moving manner between the cooking 
space and outside so as to pass skewered food held through the opening. It is 
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therefore possible for the skewered food to be held outside of the cooking space 
and enter the cooking space. 

[0051] In one or more of the embodiments the wall member may have at least a 
pair of side surface wall members, an upper surface wall member, a front surface 
wall member, and a back surface wall member, for the pair of side surface wall 
members to form side surfaces for both sides of the cooking space, for the upper 
surface wall member to form an upper surface of the cooking space, for the front 
surface wall member to form a part above the opening of the front surface of the 
cooking space, and for the back surface wall member to form a back surface of the 
cooking space. 

As a result of this configuration, the pair of side surface wall members form side 
surfaces for both sides of the cooking space, the upper surface wall member forms 
an upper surface of the cooking space, and the front surface wall member forms 
above the opening for the front surface of the cooking space, and the back surface 
wall member forms a back surface of the cooking space. It is therefore possible to 
form an approximate six surface cooking space having an opening at a front 
surface. 

[0052] In one or more of the embodiments, the wall member has a first ventilation 
hole communicating with the outside at an upper part of the cooking space. 

[0053] In the above configuration, the first ventilation hole of the wall member 
communicates with the outside at an upper part of the cooking space. The 
atmosphere of the cooking space can therefore be replaced with fresh air. 

[0054] In one or more of the embodiments, the wall member may have a first 
ventilation hole conmiunicating with the outside at an upper part of the cooking 
space and a second ventilation hole conmiunicating with the outside at a lower 
part of the cooking space. With the above configuration, the first ventilation hole 
of the wall member conmiunicates with the outside at an upper part of the cooking 
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space and the second ventilation hole communicates with the outside at a lower 
part of the cooking space. It is therefore possible for fresh air to enter the cooking 
space from one of the first ventilation hole or the second ventilation hole, the 
atmosphere filling up the cooking space can be expelled to outside from the other 
one of the first ventilation hole or the second ventilation hole, and the atmosphere 
of the cooking space can be circulated with fresh air. 

[0055] In one or more of the embodiments, the food holding mechanism may have 
a holding member for holding one end of a skewer and a rotating mechanism for 
rotating the holding member about an axial center of the skewer. 

[0056] In the above configuration, the holding member of the food holding 
mechanism holds the skewers at one end, and the rotating mechanism causes the 
holding members to rotate about the axial centers of the skewers. The skewered 
food held by the holding members is therefore rotated and the food is cooked in an 
even manner. 

[0057] In one or more of the embodiments, the food holding mechanism may have 
a holding member for holding one end of a skewer and a rotating mechanism for 
rotating the holding member about an axial center of the skewer, and the holding 
member may have a rod member provided with a hole for one end of the skewer to 
plug into, and a branching member stood up with one end supported at the rod 
member, and extending along the skewer towards the side of the food. 

[0058] In the above configuration, a hole into which one end of the skewer is 
inserted is provided at the rod member, a branching member extends towards the 
food along the skewer, stands up with an end being supported at the rod member, 
and the rotating mechanism causes the holding members to rotate about the axial 
centers of the skewers. When a skewer is then inserted into a hole provided on the 
rod member and skewered food supported by a holding member is rotated, a 
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branching member prevents the food from sticking in one position, and the food is 
cooked in a uniform manner. 

[0059] In one or more of the embodiments, the food holding mechanism may have 
a holding member for holding one end of a skew^er and a rotating mechanism for 
rotating the holding member about an axial center of the skewer, and the holding 
member may have a rod member provided with a hole for one end of the skewer to 
plug into, and a pair of mesh members extending along the skewer supported at 
the rod member so as to sandwich the food from both sides. 

[0060] With the above configuration, a hole for inserting one end of the skewer is 
provided at the rod member of the holding member, the pair of mesh members 
supported at the rod member extend along the skewer so as to sandwich the food 
from both sides, and the rotating mechanism causes the holding members to rotate 
about the central axis of rotate of the skewer. When the skewer is then inserted 
into the hole provided in the rod member and skewered food supported at the 
holding member is rotated, the pair of mesh members sandwich the food from both 
sides, and the food is cooked in a uniform manner. 

[0061] In one or more of the embodiments, the main apparatus body may have a 
juice receiving member having a flat plate part positioned at the bottom of the 
cooking space inclined in one direction. 

With the above configuration, the flat plate member of the juice receiving member 
is positioned at the bottom part of the cooking space and inclined in one direction. 
Juice dripping from the food is therefore received by the juice receiving member 
and is gathered in the direction of inclination. 

[0062] In one or more of the embodiments, the main apparatus body may have a 
juice receiving member having a flat plate part positioned at the bottom of the 
cooking space and being capable of receiving liquid dripping from above, and a 
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covering plate with a plurality of holes for covering the upper surface of the flat 
plate part. 

[0063] With the above configuration, the flat plate part of the juice receiving 
member is positioned at the bottom part of the cooking space so as to be able to 
receive liquid dripping from above. The covering plate opened with a plurality of 
holes then covers the upper surface of the flat part and juice dripping from the 
food passes through the holes in the covering plate and is received by the juice 
receiving member. 

[0064] In one or more of the embodiments, the wall surface of the wall member 
may be metalUc. 

With the above configuration, the wall surface of the wall member is metallic. The 
metallic wall members therefore store heat radiated from the heater and air within 
the cooking space is heated up. 

[0065] In order to bring about the aforementioned advantages, a holding member 
for holding skewered food constituted by food and a skewer skewering the food 
for cooking comprises a rod member provided with a hole for one end of the 
skewer to plug into and a pair of mesh members extending along the skewer 
supported at the rod member and so as to sandwich the food from both sides. 

[0066] In the above configuration, the hole for inserting one end of the skewer is 
provided at the rod member of the holding member, and the pair of mesh members 
supported at the rod member extend along the skewer so as to sandwich the food 
from both sides. When the skewer is then inserted into the hole provided at the rod 
member, the pair of mesh members sandwich the food from both sides, and the 
food is prevented from coming off from the skewer. 
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Brief Description of Drawings 

[0067] FIG. 1 is an overall perspective view of cooking apparatus of a first 
embodiment of the present invention. 

[0068] FIG. 2 is a cross-sectional view along line S2-S2 of FIG. 1. 

[0069] FIG. 3 is a cross-sectional view along line S3-S3 of FIG. 2. 

[0070] FIG. 4 is a side cross-sectional view of a cassette of a cooking apparatus of 
the first embodiment of the present invention. 

[0071] FIG. 5 is a side cross-sectional view of a supporting member of the cooking 
apparatus of the first embodiment of the present invention. 

[0072] FIG, 6 is a view along line S6-S6 of FIG. 5. 

[0073] FIG. 7 is an overall perspective view of cooking apparatus of a second 
embodiment of the present invention. 

[0074] FIG. 8 is a cross-sectional view along line S2-S2 of FIG. 7 of the internal 

structure of the cooking apparatus of FIG. 7. 

[0075] FIG. 9 is a cross-sectional view along line S3-S3 of FIG. 8. 

[0076] FIG. 10 is a side cross-sectional view of a cooking apparatus cassette of the 
second embodiment of the present invention. 

[0077] FIG. 11 is an overall perspective view of cooking apparatus of a third 
embodiment of the present invention. 

[0078] FIG. 12 is an overall perspective view of cooking apparatus of a fourth 
embodiment of the present invention. 

[0079] FIG. 13 is a cross-sectional view along line S9-S9 of FIG. 12. 

FIG. 14 is a side cross-sectional view of a cassette of a cooking apparatus of a 
fourth embodiment of the present invention. 
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[0080] FIG. 15 is a cross-sectional view along line Sll— Sll of FIG. 14. 

[0081] FIG. 16 is an overall perspective view of cooking apparatus of a fifth 

embodiment of the present invention. 

[0082] FIG. 17 is a front view of cooking apparatus of a sixth embodiment of the 
present invention. 

[0083] FIG. 18 is a side cross-sectional view of cooking apparatus of the sixth 
embodiment of the present invention. 

[0084] FIG. 19 is a plan view of cooking apparatus of the sixth embodiment of the 
present invention. 

[0085] FIG. 20 is a fiirther side cross-sectional view of cooking apparatus of the 
sixth embodiment of the present invention. 

[0086] FIG. 21 is a partial front view of cooking apparatus of a sixth embodiment 
of the present invention. 

[0087] FIG. 22 is a partial view of cooking apparatus of a sixth embodiment of the 
present invention (one of two). 

[0088] FIG. 23 is a partial view of cooking apparatus of a sixth embodiment of the 
present invention (two of two). 

[0089] FIG. 24 is a further side cross-sectional view of cooking apparatus of a 
seventh embodiment of the present invention. 

[0090] FIG. 25 is a further side cross-sectional view of cooking apparatus of an 
eighth embodiment of the present invention. 

[0091] FIG. 26 is a front cross-sectional view of cooking apparatus of the eighth 
embodiment of the present invention. 
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Detailed Description 

[0092] The following is a description with reference to the drawings of 
embodiments of the present invention. Portions that are common to each of the 
drawings are given the same numerals and duplicated descriptions thereof are 
omitted. 

[0093] First, a description is given based on the drawings of cooking apparatus of a 
first embodiment of the present invention. The cooking apparatus is, for example, 
an apparatus for cooking Japanese "yakitori" (food that is barbecued while 
skewered on a skewer) in a kitchen of a store. FIG. 1 is an overall perspective 
view of a cooking apparatus 1, FIG. 2 is a cross-sectional view taken along line 
S2-S2 of FIG. 1 showing the intemal structure of the cooking apparatus 1, and 
FIG. 3 is a cross-sectional view taken along line S3-S3 of FIG. 2. 

[0094] As shown in FIG. 1, the cooking apparatus 1 comprises a main apparatus 

body 2, and a plurality of cassettes 4 that can be freely inserted into and removed 
from the main apparatus body 2 through openings 3 formed in the main apparatus 
body 2. The cassettes 4 are installed in the main apparatus body 2 by inserting the 
respective cassettes 4 into the openings 3. The cassettes 4 can then be removed 
from the main apparatus body 2 by extraction from the openings 3. The main 
apparatus body 2 is a vertical oblong box having a square tube-shaped main 
member 2 A and a front surface member 2B and back surface member 2C covering 
the front and back surfaces of the main member 2A, respectively. 

[0095] A plurality of the openings 3 are formed in the front surface member 2B. 
The size and shapes of the openings 3 are the same. The size and shapes of the 
cassettes 4 are also the same. The structures of the cassettes 4 are also the same. 
As a result, it is possible to insert and install the cassettes 4 arbitrarily into 
arbitrary openings. In this embodiment, six openings 3 are provided in rows of 2 to 
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the left and right, and rows of three vertically, with a total of six cassettes also 
being prepared. 

[0096] Guide rails 5 are constructed at positions above and below the openings 3 

between the front surface member 2B and the back surface member 2C of the 
main apparatus body 2. A cross-section of the guide rails 5 is a channel shape. The 
respective cassettes 4 are inserted from the openings 3 between pairs of upper and 
lower guard rails 5 and can be freely inserted into and removed from the main 
apparatus body 2 while being guided by the guide rails 5. 

[0097] A plate-shaped standing wall 6 is arranged within the main apparatus body 
2 and is erected from the bottom part of the main apparatus body 2. An electric 
heater 7 is provided on either side of the standing wall 6. Both surfaces 6A of the 
standing wall 6 therefore constitute heat-emitting surfaces. The cassettes 4 inserted 
through the openings 3 so as to be installed in the main apparatus body 2. Two sets 
of three of the cassettes 4 are therefore lined up vertically at positions facing the 
each one of the heat emitting surface 6 A so that a total of six of the cassettes 4 are 
installed at the heat emitting surfaces 6A. 

[0098] A power switch 10 for connecting and disconnecting a supply of electricity 
from a commercial power supply to the main apparatus body 2, a timer 11, and a 
lamp 12 that flashes when a time set using the timer 1 1 has elapsed are arranged at 
the lower part of the front surface of the main apparatus body 2. A power unit 13 
equipped with the power switch 10, timer 11 and lamp 12 is incorporated within 
the lower part of the main apparatus body 2. A control circuit for electrically 
operating the cooking apparatus based on an "on" operation of the power switch 
10 (described later) or a time setting of the timer 11 etc. is also provided at the 
power unit 13. The lamp 12 lights up when both the "on" operation of the power 
supply switch 10 and the time setting of the timer 1 1 are implemented. 
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[00991 FIG- 4 is a side cross-sectional view of cassette 4. The cassettes 4 comprise 
a box part 20 provided at a front part in the direction of withdrawal from the main 
apparatus body 2 and a juice receiving member 21 extending rearwards from the 
lower part of the back surface of the box part 20. A handle 22 is fitted to the front 
surface 20A of the box part 20. The cassettes 4 can then be inserted and removed 
into and out of the main apparatus body 2 by taking hold of the handle 22. An 
electric motor 23 constituting a rotational drive source, a small diameter gear 24 
fixed to a drive shaft of the motor 23, a large diameter gear 25 meshing with the 
small diameter gear 24 and transmitting with reduced drive force of the motor 23, 
a transmission gear 27 fitted to a rotating shaft 26 to which the large diameter gear 
25 is fixed, two driven gears 28, 29 having the same diameters as the transmission 
gear 27 and meshing with the transmission gear 27, and rotating shafts 30 and 3 1 
to which the driven gears 28 and 29 are fitted are housed within the box part 20. 

[00100] Further, a rotational speed regulator 32 for adjusting rotational speed of the 
electric motor 23 is arranged within the box part 20. A rotating dial 32A of the 
rotational speed regulator 32 is exposed at the front surface 20A of the box part 
20. The rotational speed regulator 32 is a frequency modulator when the electric 
motor 23 is an altemating current motor, is a voltage regulator when the electric 
motor 23 is a direct current motor, and is a pulse number modulator when the 
electric motor 23 is a pulse motor. 

[00101] The rear ends of the rotating shafts 26, 30 and 31 project from the rear 
surface 20B of the box part 20. Holding members 33 for holding skewers of 
"yakitori" are fitted at the rear ends of the rotating shafts 26, 30 and 31. The juice 
receiving member 21 is provided positioned to the lower side of the holding 
members 33 of a cassette 4. 

[00102] Electrical contact points 34 are provided at the lower surfaces of the box 
parts 20 of the respective cassettes 4. Further, electrical contact points 35 are 
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provided at the lower guide rails 5 of the pairs of upper and lower guide rails 5. 
When the cassettes 4 are inserted by a prescribed length within the main apparatus 
body 2 and the opening 3 is covered, the electrical contact points 34 and 35 make 
contact with each other. When the power switch 10 is turned on with the electrical 
contact points 34 and the electrical contact points 35 in a state of contact, 
electricity is supplied from a commercial power supply into which a plug of a lead 
(not shown) extending from the main apparatus body 2 is plugged to the power 
unit 13, and is supplied to the electric motor 23 of the cassette 4 via the electrical 
contact points 34 and 35 connected using electrical wiring with the power unit 13. 
The electric motor 23 rotates at a speed set using the rotational speed regulator 32. 
The heater 7 of the standing wall 6 also then conducts electricity, and the electric 
heater 7 generates heat. When time set using the timer 1 1 has elapsed, conduction 
of electricity to the electric motor 23 and the electric heater 7 from the power unit 
13 is halted, and the lamp 12 flashes so as to give notification that the time set 
using the timer 1 1 has elapsed. After this, when a time is set again using the timer 
1 1, the lamp 12 lights up, and electricity is again supplied to the electric motor 23 
and the electric heater 7 for the set time. 

[00103] FIG. 5 is a side cross-sectional view showing the intemal structure of the 
holding members 33. FIG. 6 is a view along line S6-S6 of FIG. 5. The holding 
members 33 are cylindrical members opening in a direction to the rear in the 
direction of withdrawal from the main apparatus body 2 of the cassette 4. A 
sandwiching member 34 formed of plate springs is housed within the holding 
member 33. 

The sandwiching member 34 comprises a base 34A coupled with a closed end part 
33A of the holding member 33 using a coupling tool 35 such as a screw etc. and a 
pair of pinching claws 34B with an approximately round cross-section extending 
to the rear from the base 34A. The pinching claws 34B become closer to each 
other as they extend to the rear from the base 34A, and become gradually spaced 
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apart from each other when extending from a location of closest proximity towards 
the rear. 

[00104] When food 42 is skewered by a skewer 41 for the yakitori 40 and an end of 
this skewer 41 is inserted within a holding member 33, the pair of pinching claws 
34B having resilience hold the skewer 41. When the skewer 41 is pulled out, the 
skewer 41 can be taken away from the pinching claws 34B, and the yakitori 40 can 
be extracted from the holding member 33. 

[00105] Next, a description is given of the operation and workings of the cooking 
apparatus 1 of the first embodiment. When a cook of a store is to cook yakitori 40 
according to an order from a customer, first, all of the cassettes 4 are extracted 
from the main apparatus body 2. Ends of skewers 41 of yakitori 40 skewering food 
42, prepared in advance, are then inserted into the holding members 33 of the 
cassettes 4. Skewers 41 skewering the same type of food 42 are held at the holding 
members 33 of the same cassette 4. Namely, by holding the skewers 41 for food 
42 for which the intrinsic cooking time is the same in holding members 33 of the 
same cassette 4, the food 42 is installed in the same cassette 4. 

[00106] Next, the rotating dials 32A of the rotational speed regulators 32 provided 
at each cassette 4 are operated for each cassette 4, and the rotational speed of the 
electric motors 23 of each of the cassettes 4 is adjusted. The rotational speed is 
very slow for cassettes 4 containing food 42 such as gizzard, liver, or neck muscle 
(kashira) for which the intrinsic cooking time is relatively long. The rotation speed 
is fast for cassettes 4 containing ground chicken balls (tsukune), skin, or small 
intestine (shiromotsu), for which the intrinsic cooking time is relatively short. 
Cassettes 4 containing thigh meat or breast meat for which the intrinsic cooking 
time is a time lying somewhere between these times then has a rotational speed 
lying between these speeds. 
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[00107] After this, the cassettes 4 are inserted into the openings 3 so as to be 
installed within the main apparatus body 2. The electrical contact points 34 and the 
electrical contact points 35 then make contact with each other. The electric heater 
7 is arranged on either side of the standing wall 6. The cassettes 4 are then 
arranged so as to be positioned facing the heat emitting surfaces 6A of the 
standing wall 6 constituting dual surface heat-emitting heating means. 

[00108] Next, the time is set using the timer 11, and the power switch 10 is turned 
on. The time set using the timer 11 is decided by the rotational speeds of the 
electric motors 23 set using the rotational speed regulators 32 of the cassettes 4. 
The time is taken to be the time expected to be taken for the food 42 of the yakitori 
40 installed at the cassettes 4 to finish cooking. 

[00109] When the power switch 10 is turned on, the lamp 12 lights up, and rotating 
means 36 cause the holding members 33 of the respective cassettes 4 to rotate. The 
axial directions of the axial centers of rotation of the holding members 33 are 
parallel with the heat emitting surfaces 6A of the standing wall 6. The whole of the 
food 42 of the yakitori 40 held by the respective holding members 33 therefore 
passes in sequence at the heat emitting surfaces 6A due to the rotation of the 
holding members 33 and is cooked by heat from the heat emitting surfaces 6A. 

[00110] Further, the juice receiving members 21 are provided at a position below 
the holding members 33 of the cassettes 4. Therefore, even if juice created during 
cooking falls down when cooking the food 42 of the yakitori 40, the juice is 
received by the juice receiving members 21. 

[00111] When the time set at the timer 11 elapses, the supply of current to the 
electric motors 23 of the cassettes 4 and to the electric heater 7 is halted and the 
lamp 12 flashes. 

[00112] The cook extracts the cassettes 4 from the openings 3 of the main apparatus 
body 2, the skewers 41 for the yakitori 40 are removed from the holding members 
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33 of the cassettes 4, and the yakitori 40 is put on a plate and taken to the customer 
making the order. After this, the power switch 10 is tumed off. Further, when the 
following yakitori 40 is then cooked, after inserting and holding the skewers 41 of 
the yakitori 40 in the holding members 33 of the cassettes 4, the cassettes 4 are 
inserted into the openings 3 so as to be installed in the main apparatus body 2, the 
time for the timer 1 1 is set, and the power supply switch is tumed on. 

[00113] As described above, according to the cooking apparatus of the first 
embodiment, the holding members 33 of the cassettes 4 are rotated by the electric 
motors 23 provided at each cassette 4, and the rotational speed of the motors 23 
can be adjusted using the rotational speed regulator 32. The supporting members 
33 of the cassettes 4 are connected individually to the electric motors 23 that are 
separate from the cassettes 4. It is therefore possible to finish cooking all of the 
yakitori 40 at the same time or at substantially the same time by installing yakitori 
40 of food 42 for which the intrinsic cooking time is different in separate cassettes 
4 according to the type of food 42 and making the rotational speeds of the electric 
motors 23 of the cassettes 4 speeds corresponding to the type of food 42 of the 
yakitori 40 installed at these cassettes 4. 

[00114] The rotational drive sources provided at each cassette are electric motors 23 
for which the rotational speed can be adjusted. It is therefore possible to finish 
cooking all of the yakitori 40 still more accurately at the same time or at 
substantially the same time by adjusting the rotational speed of the holding 
members 33. 

[00115] The total of six cassettes 4 are installed in the main apparatus body 2 in 
rows of two to the left and right and rows of three vertically, and two groups of 
three cassettes 4 of the six cassettes 4 are installed in the main apparatus body 2 
with vertical positional relationships. It is therefore possible for the main apparatus 
body 2 to adopt a vertical oblong shape where the longitudinal dimension is 
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greater than the widthwise direction. As a result, the cooking apparatus 1 can 
effectively utilize the limited space available in kitchens of stores. 

[00116] It is also possible to insert and install arbitrary cassettes 4 at arbitrary 
openings because the openings 3 of the main apparatus body 2 into which the 
cassettes 4 are inserted are the same size and shape and the cassettes 4 themselves 
are also the same size and shape. The cooking apparatus 1 is therefore very 
convenient. 

[00117] Moreover, because the structures of the cassettes 4 are the same, when a 
cassette 4 is damaged, it is possible to change this cassette 4 with a replacement 
cassette 4 simply by preparing a replacement cassette 4 in advance. 

[00118] Further, the juice receiving members 21 are provided at positions below the 
holding members 33 of the cassettes 4. This means that even if juice is created 
during cooking from food 42 of yakitori 40 held by skewers 41 by the holding 
members 33 of the cassettes 4 on the upper side, this juice is received by the juice 
receiving members 21 and does not reach as far as cassettes 4 on the lower side. 
Juice therefore does not get onto food 42 of yakitori 40 being cooked by cassettes 
4 on the lower side and the taste of the food 42 can be prevented from being 
changed. 

[00119] The heating means 6 adopts a dual surface heat-emitting method where 
both surfaces constitute heat emitting surfaces 6A, the cassettes 4 are arranged at 
positions facing the respective heat emitting surfaces 6A, and the axial directions 
of the central axes of rotation of the holding members 33 of the cassettes 4 are in a 
direction parallel with the heat emitting surfaces 6A. The yakitori 40 installed at 
the plurality of cassettes 4 can therefore be cooked using a single heating means 6 
and it is possible to cook all of the food 42 of the yakitori 40. 

[00120] The main apparatus body 2 is a box shape with the heating means 6 
arranged within. The respective cassettes 4 can be freely inserted into and 
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extracted from the main apparatus body 2 through the openings 3 formed in the 
main apparatus body 2, and the inside of the main apparatus body 2 is a sealed 
space or a substantially sealed space when all of the cassettes 4 are inserted 
through the openings 3 so as to be installed. It is therefore possible to improve 
thermal efficiency when cooking the yakitori 40. 

[00121] It is also possible to cover the inner surfaces of the main apparatus body 2 
and the outer surfaces of the box part 20 of the cassette 4 with a thermal insulator, 
and to cover these surfaces with mirrored members such as stainless steel or silver 
foil etc. having high optical reflectance in order to further improve thermal 
efficiency. 

[00122] It is also possible to have the power unit 13, with the power switch 10, 
timer 1 1 and lamp 12 as the electrical elements, provided in a control box separate 
from the main apparatus body 2, with the control box and the main apparatus body 
2 then being connected using an electrical cable. 

[00123] Further, the heat-emitting temperature of the heat emitting surfaces 6A of 
the heating means 6 adopting a dual surface heat-emitting method may also be the 
same or different. If they are different, in combination with adjustment of the 
rotational speed of the holding members 33 by the electric motor 23, it is then 
possible to cook a still wider variety of food 42 for which the intrinsic cooking 
times are different. 

[00124] Further, it is also possible to finish cooking a plurality of skewered food for 
which the intrinsic cooking time is different at the same time or at substantially the 
same time. 

[00125] Next, a description is given based on the drawings of a configuration for 
cooking apparatus of a second embodiment of the present invention. The cooking 
apparatus of the second embodiment is, for example, an apparatus for cooking 
Japanese "yakitori" (food that is barbecued while skewered on a skewer) in a 
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kitchen of a store. FIG. 7 is an overall perspective view of a cooking apparatus 1, 
FIG. 8 is a cross-sectional view taken along line S2-S2 of FIG. 7 showing the 
internal structure of the cooking apparatus 1, and FIG. 9 is a cross-sectional view 
taken along line S3-S3 of FIG. 8. 

[00126] The cooking apparatus 1 comprises a main apparatus body 2, and a 
plurality of cassettes 4 that can be freely inserted into and removed from the main 
apparatus body 2 through openings 3 formed in the main apparatus body 2. 

[00127] The structure of the main apparatus body 2 is similar to the structure of the 
cooking apparatus of the first embodiment and portions that are the same are 
therefore omitted, with only different portions being described. 

[00128] A standing wall 6 erected from the bottom part of the main apparatus body 
2 as far as the ceiling of the main apparatus body 2 is located within the main 
apparatus body 2. The heaters 7 are provided on left and right surfaces 6 A on 
opposite sides of the plate-shaped standing wall 6. 

[00129] The pairs of upper and lower guide rails 5 for guiding the cassettes 4 are 
fitted at plate-shaped partitioning members 8 arranged horizontally within the 
main apparatus body 2. The partitioning members 8 are arranged to the left and 
right of the standing wall 6 according to the positions of the openings 3. One of 
each of the ends of the partitioning members 8 is coupled to the inner surface of 
the left or right side surface of the main apparatus body 2 and the other of each of 
the ends is coupled with the standing wall 6. The partitioning members 8 have 
lengths that run from the front surface member 2B of the main apparatus body 2 
reaching as far as the back surface member 2C. 

[00130] Cooking spaces S are formed as a result of the inside of the main apparatus 
body 2 being partitioned by the standing wall 6 and the partitioning members 8. 
The number of cooking spaces S is the same as the number of openings 3, in other 
words, the same as the number of cassettes 4. The cooking spaces S are sealed or 
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substantially sealed spaces when the cassettes 4 are installed by insertion through 
the openings 3. 

[00131] The electric heaters 7 taken as the heating means are arranged at both of the 
surfaces 6A of the standing wall 6, and are provided for each respective cooking 
space S. Cooking temperature regulators 37 for adjusting the temperatures of the 
electric heaters 7 are arranged at the front surface member 2B of the main 
apparatus body 2. The temperatures of the heaters 7 correspond to the cooking 
temperature for cooking the "y^kitori" constituting skewered food. The cooking 
temperature regulators 37 for changing voltages for energizing the electric heater 7 
are provided for each electric heater 7. The electric heaters 7 can have their 
temperatures adjusted individually. 

[00132] FIG. 10 is a side cross-sectional view showing a cassette 4. The cassettes 4 
comprise a box part 20 provided at a front part in the direction of withdrawal from 
the main apparatus body 2 and a juice receiving member 21 extending rearwards 
from the lower part of the back surface of the box part 20. 

[00133] The cassette structure is the same compared to the structure for the cassettes 
of the cooking apparatus of the first embodiment with the exception that rotational 
speed regulators are not provided, and description thereof is therefore omitted. 

The holding members 33 therefore rotate at a rotational speed decided by a 
combination of the power supply frequency, the motors 23, and the gears. 

[00134] In the following, a description is given of the operation and workings of the 
cooking apparatus 1 of the second embodiment of the present invention. 

[00135] When a cook of a store is to cook yakitori 40 according to an order from a 
customer, the cooking apparatus 1 is operated in the following manner. First, all of 
the cassettes 4 are extracted from the main apparatus body 2, and ends of skewers 
41 of yakitori 40 with skewered food 42, prepared in advance, are inserted into the 
holding members 33 of the cassettes 4, and held. 
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[00136] Next, the cassettes 4 are inserted into the openings 3 so as to be installed 
within the main apparatus body 2. As a result, the electrical contact points 34 and 
35 make contact, and the cassettes 4 are positioned individually in respective 
cooking spaces S. 

[00137] Next, the heating temperatures of the respective electric heaters 7 are set by 
the cooking temperature regulators 37, the time is set using the timer 11, and the 
power switch 10 is turned on. The heating temperature set for an electric heater 7 
is taken to be a temperature corresponding to the type of food 42 of the yakitori 40 
cooked in the cooking spaces S at which the particular electric heater 7 is located. 
For example, when the food 42 is gizzard, liver, or neck muscle (kashira) for 
which a large amount of heat is required until the food is cooked due to the 
intrinsic cooking time required being long, a high cooking temperature is chosen 
for the cooking space S. Further, when the food 42 is ground chicken balls 
(tsukune), skin, or small intestine (shiromotsu) for which only a small amount of 
heat is required until the food is cooked due to the intrinsic cooking time required 
being relatively short, a low cooking temperature is chosen for the cooking space 
S. Further, when the food 42 is thigh meat or breast meat for which the intrinsic 
cooking time is a time somewhere in between, an intermediate temperature is 
chosen for the cooking space S. 

[00138] The time set using the timer 1 1 is taken to be a time such that each type of 
food 42 on the yakitori 40 finishes cooking at the same time in all of the cooking 
spaces S due to the heating temperatures of the respective electric heaters 7 set 
using the cooking temperature regulators 37. 

[00139] When the power switch 10 is turned on, rotating means 36 cause the 
holding members 33 of the respective cassettes 4 to rotate. The yakitori 40 then 
rotate, and the food 42 of the yakitori 40 is then cooked by heat from the electric 
heaters 7. 
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[00140] The juice receiving members 21 are provided positioned to the lower side 
of the holding members 33 of a cassette 4. If juice is created and falls down from 
the food 42 when the food 42 of the yakitori 40 is being cooked, the juice is 
received by the juice receiving member 21 and does not fall down further than the 
cassette 4. 

[00141] The operation and workings after the time set using the timer 11 has 
elapsed are the same as the operation and workings of the cooking apparatus of the 
first embodiment and description thereof is therefore omitted. 

[00142] The structure of a cooking apparatus of the second embodiment of the 
present invention described above brings about the following results. 

[00143] When cooking spaces S for cooking the yakitori 40 are provided within the 
main apparatus body 2 and the cassettes 4 are inserted in the openings 3 so as to be 
installed, the cooking spaces S are closed or substantially sealed spaces. Heat from 
the electric heater 7 is stored or substantially stored at the cooking spaces S and 
the food 42 on the yakitori 40 is cooked. As a result, thermal efficiency is 
improved, heat is effectively utilized, and running costs for the electric heater 7 
are reduced. 

[00144] Further, juice coming from the food 42 of the yakitori 40 can be received 
by the juice receiving members 21 because the juice receiving members 21 are 
provided at positions on the lower sides of the holding members 33 of the cassettes 
4. When the cassettes 4 are extracted from the main apparatus body 2, juice can 
also be extracted from the cooking spaces S, the juice can easily be disposed of, 
and treatment of the juice can easily be carried out. 

[00145] It is also possible to cook yakitori 40 installed at a plurality of cassettes 4 at 
the same time because a plurality of cooking spaces S are provided within the 
main apparatus body 2. The cooking spaces S are non-continuous partitioned 
spaces. The influence cooking temperature in one cooking space S exerts on 
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cooking temperature in another cooking space S can therefore be suppressed, and 
temperatures can be set for the respective cooking spaces S in an accurate or 
substantially accurate manner. Further, these cooking spaces S do not 
communicate with each other. Therefore, even if the type of food 42 cooked in the 
respective cooking spaces S is different, smells from certain foods 42 are 
prevented from going on to other foods 42. 

[00146] Further, the six cooking spaces S are provided at the main apparatus body 2 
in rows of two from left to right and in rows of three arranged vertically. It is 
therefore possible for the cooking apparatus 1 to have a small dimension in a 
widthwise direction constituting a direction from left to right and a large 
dimension in a vertical direction so as to be made vertical oblong in shape. It is 
therefore possible for the cooking apparatus 1 to effectively utilize the limited 
space available in the kitchen of a store. 

[00147] Even when the cooking spaces S are provided within the main apparatus 
body 2 three at a time with a vertical relationship, the upper and lower cooking 
spaces S are partitioned. This means transmission of heat from a cooking space S 
on a lower side to an upper side cooking space S that causes the temperature of the 
upper side cooking space S to exceed the set temperature can be suppressed. 

[00148] When an air layer 38 is provided between upper and lower cooking spaces 
S as a thermally insulating layer, heat from the lower side cooking space S is even 
more effectively prevented from being transmitted to the upper side cooking space 
S. 

[00149] Moreover, electric heaters 7 are provided for each respective cooking space 
S within the main apparatus body 2 and the temperature of each electric heater 7 
can be individually adjusted using the cooking temperature regulators 37. It is 
therefore possible to cook various types of food 42 requiring different quantities of 
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heat to become cooked in the respective cooking spaces S, and the food 42 can 
therefore be cooked at the same or substantially the same time. 

[00150] It is also possible to insert and install arbitrary cassettes 4 at arbitrary 
openings 3 because the openings 3 into which the cassettes 4 are inserted are the 
same size and shape and the cassettes 4 themselves are also the same size and 
shape and this makes the cooking apparatus 1 very convenient. 

[00151] Moreover, because the structures of the cassettes 4 are the same, when a 
cassette 4 is damaged, it is possible to change this cassette 4 with a replacement 
cassette 4 simply by preparing a replacement cassette 4 in advance. 

[00152] The power unit 13, with the electrical elements of the power switch 10, 
timer 11 and lamp 12, is provided in the main apparatus body 2, but may also be 
provided in a control box separate from the main apparatus body 2, with the 
control box and the main apparatus body 2 then being connected using an* 
electrical cable. 

[00153] Next, a description is given based on the drawings of a configuration for 
cooking apparatus of a third embodiment of the present invention. 

[00154] FIG. 1 1 shows cooking apparatus T of a third embodiment. The structure of 
this cooking apparatus V is fundamentally the same as the structure of the cooking 
apparatus 1 of the second embodiment. 

[00155] A part of the left and right side surfaces of the main apparatus body 2 of the 
cooking apparatus V is formed of a transparent member 39 consisting of 
transparent glass or transparent sjmthetic resin having heat-resistant properties. 
The transparent member 39 has the same surface area or substantially the same 
surface area as the entire range over which the cooking spaces S are provided 
within the main apparatus body 2. As a result, even if yakitori 40 is cooked within 
the respective cooking spaces S constituted by sealed spaces or by substantially 
sealed spaces, it is possible to see the cooked state of the yakitori 40 in the 
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cooking spaces S from outside of the main apparatus body 2 by looking through 
the transparent member 39, and it is therefore possible for customers coming to the 
store to view the cooking state of the yakitori 40 in the cooking spaces S. 

[00156] The transparent member 39 may be fitted to the main apparatus body 2 in a 
detachable manner. As a result, components such as smoke or oil etc. that may 
hinder the transparency of the transparent member 39 that may become attached as 
a result of cooking the yakitori 40 can be cleaned off and removed. 

[00157] Next, a description is given based on the drawings of a configuration for 
cooking apparatus of a fourth embodiment of the present invention. 

[00158] FIG. 12 shows a yakitori cooking apparatus 51 of a fourth embodiment. 
Openings 53 into which the cassettes 54 are inserted are formed at a perpendicular 
front surface portion of a main apparatus body 52 of this cooking apparatus 51. 
Four openings 53 are provided lined up in a vertical manner. The respective 
openings 53 and cassettes 54 are vertical oblong with long dimensions in a 
horizontal direction. 

[00159] FIG. 13 is a cross-sectional view along line S9-S9 of FIG. 12. The pairs of 
upper and lower guide rails 55 can be arranged within the main apparatus body 52. 
The cassettes 54 are guided by the guide rails 55 provided at each opening 53, and 
can be freely inserted and removed into and out of the main apparatus body 52. 
The guide rails 55 are fitted at plate-shaped partitioning members 58 arranged 
horizontally within the main apparatus body 2. The respective partitioning 
members 58 has a lengthwise dimension in a direction from front to rear from the 
front surface of the main apparatus body 52 to the back surface, and a widthwise 
dimension in a direction from left to right reaching both the left and right side 
surfaces of the main apparatus body 2. 

[00160] The cooking spaces S partitioned so as to be discontinuous by the 
partitioning members 58 are formed so as to be lined up vertically within the main 
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apparatus body 52. The number of cooking spaces S constituted by the partitioned 
spaces is the same as the number of openings 53, in other words, the same as flie 
number of cassettes 54. The cooking spaces S are sealed or substantially sealed 
spaces when the cassettes 54 are installed by insertion through the openings 53. 

[00161] FIG, 14 is a side cross-sectional view of cassette 54. FIG. 15 is a cross- 
sectional view along line Sll — Sll of FIG. 14. The cassettes 54 comprise a box part 
70 provided at a front part in the direction of withdrawal from the main apparatus 
body 52 and a juice receiving member 71 extending rearwards from the lower part 
of the back surface of the box part 70. A handle 72 is fitted to a front surface 70 A 
of the box part 70, and the cassettes 54 can then be inserted and removed into and 
out of the main apparatus body 2 by holding the handle 72. 

[00162] An electric motor 73 constituting a rotational drive source, a worm 74 fixed 
to a drive shaft of the motor 73, a worm gear 75 meshing with the worm 74 and 
transmitting with reduced drive force of the motor 73, a transmission gear 77 fitted 
to a rotating shaft 76 to which the worm gear 75 is fixed, two driven gears 80, 81 
fixed to rotating shafts 78 and 79 parallel with the rotating shaft 76 so as to be 
arranged on the left and right sides of the transmission gear 77 and having the 
same diameters as the transmission gear 77 and meshing with the transmission 
gear 77, and driven gears 84 and 85, fixed to rotating shafts 82 and 83 ranning 
parallel with rotating shafts 76, 78 and 79 so as to be arranged on the outside to the 
left and right of the driven gears 80 and 81, having the same diameters as the 
driven gears 80 and 81, and meshing with the driven gears 80 and 81, are housed 
within the box part 20. 

[00163] The rear ends of the rotating shafts 76, 78, 79, 82 and 83 project from the 
rear surface 20B of the box part 20. Holding members 93 for holding skewers 41 
of yakitori 40 are fitted at the rear ends of the rotating shafts. The holding 
members 93 rotate via rotational means 96 comprising the worm 74, worm gear 



34 



PATENT APPLICATION 
ATTORNEY DOCKET NO. 1 7063.004001 



75, rotating shafts 76, 78, 79, 82 and 83, the transmission gear 77, and the driven 
gears 80, 81, 84 and 85 as a result of drive force from the electric motor 73. The 
configuration of the holding members 93 is the same as for the holding members 
33 of the first embodiment. 

[00164] The juice receiving members 71 are provided positioned to the lower side 
of the holding members 93 of the cassettes 54. A ceiling member 90 extends from 
an upper part of the back surface of the box part 70 to the rear. The ceiling 
member 90 has the same width dimension as the dimension for the width from left 
to right for the cassettes 54, and is positioned above the juice receiving member 71 
so as to sandwich the holding member 93 together with the juice receiving 
member 71. An electric heater 57 constituting the heating means is provided on 
the lower surface of the ceiling member 90. 

[00165] The power unit for control use is configured from a power switch 60 for 
connecting and disconnecting a supply of electricity from a commercial power 
supply to the main apparatus body 52, a timer 61, and a lamp 62 that flashes when 
a time set using the timer 61 has elapsed, incorporated at the lower part of the 
front surface of the main apparatus body 52. 

[00166] The power unit for control use may also be provided in a control box 
separate from the main apparatus body 52, with the control box and the main 
apparatus body 52 then being connected using an electrical cable. 

[00167] Electrical connection points are also provided at the cassettes 54 and the 
guide rails 58 as described previously for the first embodiment. 

[00168] Cooking temperature regulators 87 for adjusting the heating temperatures 
of the electric heaters 57 are provided at the respective cassettes 54. 

[00169] After the yakitori 40 is installed in the holding members 93 and the 
cassettes 54 are inserted into the openings 53 of the main apparatus body 52 so as 
to be installed, and when the power switch is turned on, the holding members 93 
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of the cassettes 54 rotate just for a time set using the timer 61. The food 42 of the 
yakitori 40 is then cooked by heat from the electric heater 57 which emits heat just 
for the time set using the timer 61. The heat emitting temperature of the electric 
heater 57 at this time is a temperature set using a cooking temperature regulator 
87. 

[00170] When the cassettes 54 are inserted into the openings 53, the cooking spaces 
S become closed or substantially sealed spaces. Heat from the electric heater 57 
can therefore be effectively utilized in the cooking of the yakitori 40. 

[001711 In addition to these results, the same results as for the cooking apparatus of 
the second embodiment can be obtained. 

[00172] Next, a description is given based on the drawings of a configuration for 
cooking apparatus of a fifth embodiment of the present invention. 

[00173] FIG. 16 shows cooking apparatus 51* of a fifth embodiment. With the 
exception of a part of the left and right side surfaces of a main apparatus body 52 
of cooking apparatus 5r being formed of a transparent member 89 consisting of 
transparent glass or transparent synthetic resin having heat-resistant properties, the 
configuration of this cooking apparatus 51' is the same. 

[00174] The transparent member 89 forming a transparent part of the main 
apparatus body 52 has the same surface area or substantially the same surface area 
as the entire range over which the cooking spaces S are provided within the main 
apparatus body 2. 

[00175] As a result, even if yakitori 40 is cooked within the respective cooking 
spaces S constituted by sealed spaces or by substantially sealed spaces, it is 
possible to confirm the cooked state of the yakitori 40 in the cooking spaces S 
from outside of the main apparatus body 52 by looking through the transparent 
member 89. It is therefore possible for customers coming to the store to view the 
cooking state of the yakitori 40 in the cooking spaces S. 
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[00176] The transparent member 89 may also be fitted to the main apparatus body 
52 in a detachable manner. Components such as smoke and oil etc. that may 
hinder the transparency of the transparent member 89 that may become attached as 
a result of cooking the yakitori 40 can then be cleaned off and removed. 

[00177] The electric heater may be provided at the upper side guide rail 55 of a pair 
of upper and lower guide rails 55 provided within the main apparatus body 52 for 
each opening 53, may be provided at upper side partitioning members 58 of pairs 
of upper and lower partitioning members 58, and the cooking temperature 
regulators 87 may be provided at each opening 53 at the front of the main 
apparatus body 52. 

[00178] Further, according to the second to fifth embodiments of the present 
invention, advantages are obtained where heat from the heating means is 
effectively utilized so as to cook the food. 

[00179] Next, a description is given of a configuration for cooking apparatus of a 
sixth embodiment of the present invention. FIG. 17 is a front view of cooking 
apparatus of a sixth embodiment of the present invention. FIG. 18 is a side cross- 
sectional view of cooking apparatus of the sixth embodiment of the present 
invention. FIG. 19 is a plan view of cooking apparatus of the sixth embodiment of 
the present invention. FIG. 20 is a fiirther side cross-sectional view of cooking 
apparatus of the sixth embodiment of the present invention. FIG. 21 is a partial 
front view of cooking apparatus of a sixth embodiment of the present invention. 
FIG. 22 is a partial view of cooking apparatus of a sixth embodiment of the 
present invention (one of two). FIG. 23A and B are partial views of cooking 
apparatus of a sixth embodiment of the present invention (two of two). 

[00180] Cooking apparatus 100 is a cooking apparatus for cooking food on skewers, 
and comprises main apparatus bodies 101, heating apparatus 102, food holding 
mechanisms 103, and cooling apparatus 104. 
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[00181] FIG. 17 to FIG. 21 show the cooking apparatus 100 equipped with two sets 
of the main apparatus body 101, heating apparatus 102, and food holding 
mechanism 103. 

[00182] The skewered food 14 is food constituted by food 42, and a skewer 41 
skewering the food 42. For example, in the case of skewered food of "yakitori" 
that is one kind of Japanese food, the food may be chicken and vegetables, etc. 

[00183] The main apparatus body 101 is a main structural component of the 
cooking apparatus 100 and is comprised of a wall member 110, door member 120, 
juice receiving member 130, and covering plate 140. 

[00184] Cooking spaces 200 constituting spaces in which the food is held during 
cooking are formed in the main apparatus body 101. 

[00185] The wall members 110 are members forming the cooking spaces 200 and 
comprise a pair of left and right side surface wall members 1 1 1, an upper surface 
wall member 1 12, front surface wall member 113, back surface wall member 114, 
bottom surface wall member 115 and exhaust duct 116. 

[00186] Openings 203 are provided at the front side wall members 110 of the 
cooking spaces 200. 

[00187] Further, the wall members 110 have first ventilation holes 201 
communicating with the outside at upper parts of the cooking spaces 200 and 
second ventilation holes 202 communicating with the outside at lower parts of the 
cooking spaces 200. 

[00188] With the exception of the openings 203, first ventilation holes 201 and 
second ventilation holes 202, the cooking spaces 200 are closed or substantially 
sealed spaces. In the description of this embodiment, "substantially closed" means 
"closed with the exception of small holes for piping and wiring, and small holes 
and gaps required for assembly". 
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[00189] The left and right pairs of side surface wall members 1 1 1 form the side 
surfaces of the cooking spaces 200, and the upper surface wall members 1 12 form 
the upper surfaces of the cooking spaces 200. The front surface wall members 113 
form a part above the openings 203 of the front surfaces of the cooking spaces 
200. The back surface wall members 114 form the back surfaces of the cooking 
spaces 200 and the bottom surface wall member 115 form the bottom surfaces of 
the cooking spaces 200. The cooking spaces 200 therefore form substantially six 
surface spaces. 

[00190] The exhaust ducts 116 are ducts causing the first ventilation holes 201 to 
conraiunicate with the outside, and incline upwards from the first ventilation holes 
201. 

[00191] FIG. 18 is a view showing the first ventilation holes 201 provided at the 
upper parts of the back surface wall members 114 and the second ventilation holes 
202 provided at the lower parts of the front surface wall members 113. FIG. 21 is a 
view showing how the second ventilation holes 202 and the openings 203 connect 
seamlessly together so as to form a single opening. 

[00192] When air within the cooking spaces 200 is heated, fresh air enters into the 
cooking spaces 200 from the second ventilation holes 202, and warm air within the 
cooking spaces 200 is exhausted to outside using the exhaust ducts 116 via the 
first ventilation holes 201 . 

[00193] The door members 120 are members capable of covering the openings 203. 
When the door members 120 are put at the openings 203 provided at the front 
surface wall members 113 of the main apparatus body 101, the openings 203 are 
covered over. The second ventilation holes 202 are formed at positions down from 
the door members 120. 

[00194] The door members 120 are preferably places made of a material at least the 
center of which is perfectly transparent such as, for example, a heatproof glass 
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plate. When the door members 120 are transparent, it is possible to watch the food 
42 being cooked in the cooking spaces 200. 

[00195] The juice receiving members 130 are members positioned at the bottom 
parts of the cooking spaces 200 and are comprised of flat plate sections 131, gutter 
sections 132, and drainage tube sections 133. 

[00196] The flat plate sections 131 have flat parts positioned above the upper 
surface of the bottom surface wall members 115 and are capable of receiving 
liquid dripping from above. The flat plate sections 131 are preferably inclined 
downwards in a direction from the back surfaces of the cooking spaces 200 
towards the front surfaces. 

[00197] The gutter sections 132 are gutter-shaped portions provided at an end of the 

front side surfaces of the flat plate sections 131. The gutter sections 132 are seen 
to incline to the left or right when viewed from the front. 

[00198] The drainage tube sections 133 are tubular portions provided at lower ends 
of the inclined gutter sections 132. 

[00199] The covering plates 140 are plates having a plurality of holes for covering 
the upper surfaces of the flat plate sections 131 and comprise a covering plate 
body 141 and a plurality of holes 142. 

[00200] When gravy etc. falls from food placed in a cooking space 200, the gravy 
contacts the covering plate body 141 of the covering plate 140, passes through the 
plurality of holes 142, and falls onto the flat plate section 131 of the juice 
receiving member 130. Gravy is then collected at the gutter section 132 and 
discharged from the drainage tube section 133. 

[00201] Radiant heat emitted from a heater 150 then contacts the covering plate 140 
so as to be blocked. The radiant heat therefore does not make direct contact with 
gravy collected in the juice receiving member 130. 
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[00202] It is preferable for the juice receiving member 130 and the covering plate 
140 to be detachable from the wall member 1 10. When the juice receiving member 
130 and the covering plate 140 are removed, cleaning of the juice receiving 
member 130 and the covering plate 140 is easy. 

[00203] The heating apparatus 102 is apparatus for heating the skewered food 40 
supported in the cooking space 200, and comprises the heater 150 and a power 
supply control device 160. 

[00204] The heater 150 is provided in such a manner that heat-emitting sections are 
positioned at upper parts of the cooking spaces 200. For example, the heater 150 
is a sheath heater made in the shape of a straight line, a U-shape, or a W-shape, 
etc. When the heater 150 is a sheath heater, the heat-emitting section may be a 
region excluding the side of a terminal. When the sheath heater is excited, the 
heat-emitting section emits heat, air within the cooking spaces 200 is heated, and 
heat is radiated directly onto the food 42 of the skewered food 40 positioned 
below. 

[00205] FIG. 18 is a view showing three sets of heaters 150 fixed by screws to the 
back surface wall member 114, and shows heat-emitting sections arranged 
horizontally at the upper part of the cooking spaces 200. 

[00206] The power supply control apparatus 160 is apparatus for controlling heat 
emitted by the heaters 150 and for supplying electrical power to a rotating 
mechanism 180 (described later), and comprises a control apparatus main body 
161, display unit 162, operation unit 163, and power supply unit 164. The control 
apparatus main body 161 is apparatus for bringing about microcomputer control. 
The display unit 162 is a portion for providing control information to an operator. 
The operation unit 163 is a portion for receiving control instructions from an 
operator. The power supply unit 164 is a portion for supplying electricity to the 
heater 1 50 and the rotating mechanism 1 80. 
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[00207] The food holding mechanisms 103 are mechanisms capable of supporting 
skewers positioning food horizontally below heat-emitting sections in the cooking 
spaces 200 in a manner freely rotatable about the central axes of rotation of the 
skewers, and each comprises a holding member 170, rotating mechanism 180, and 
guide mechanism 190. 

[00208] The food holding mechanism 103 is preferably capable of supporting 
substantially horizontal skewers in a manner freely rotatable about their central 
axis of rotation. 

[00209] The holding member 170 is a member for holding one end of a skewer, and 
come, for example, in two forms. 

[00210] It is preferable for the holding member 170 to hold the skewered food in 
such a manner that skewers 41 of the skewered food 40 are parallel with the heat- 
emitting sections of the heaters 150 in the cooking spaces 200. 

[00211] A first form of holding member is comprised of a rod member 171 and a 
pair of branching members 172. The rod member 171 is a member formed in the 
shape of a rod provided with a hole into which one end of a skewer is inserted. 
The branching members 172 are supported at one end of the rod member 171 and 
are erected so as to extend along the sides of food 42 along the skewer. 

[00212] The rod member 171 passes through the door member 120, 

[00213] FIG. 22 shows the first form for a holding member 170. 

[00214] Typically, when the food 42 is heated, the food softens and becomes easier 
to rotate using rotation of the skewer 41. When a holding member 170 of the first 
form holds skewered food 40, the branching members 172 are pushed towards the 
outside of the food. The skewer 41 and the food 42 can then be rotated in an 
integral manner. 
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[00215] A second form of holding member 170 comprises a rod member 171, a pair 
of mesh members 173 and 174, a pair of mesh members 175 and 176, hinges 177, 
a clasp 178, and a base 179. 

[00216] The rod member 171 is a member formed in the shape of a rod provided 
with a hole into which one end of a skewer is inserted. The mesh members 173 
and 174 are mesh members with stitch holes supported by the rod member 171 and 
extending along the skewers so as to sandwich the food 42 from both sides. The 
mesh members 175 and 176 are also mesh members with stitch holes supported by 
the rod member 171 and extending along the skewers so as to sandwich the food 
42 from both sides. 

[00217] The mesh members 173, 174, 175 and 176 have a form where, for example, 
mesh is hung on a rectangular frame formed from a long side and a short side. The 
base 179 is fixed to the rod member 171, and is a member for fixing one end of the 
mesh members 174, 175 and 176 and has, for example, a quadrangle plate 
structure. Short sides of the mesh members 174, 175 and 176 are fixed to the base 
179. The mesh members 173, 174, 175 and 176 are arranged with their long sides 
touching in such a manner as to encompass the skewered food held at the rod 
member 171. One long side of the mesh member 174 is connected to a long side of 
the mesh member 175 by the hinges 177. The other long side of the mesh 
member 174 is capable of being locked and unlocked to a long side of the mesh 
member 176 using the clasp 178. 

[00218] When the clasp 178 is unlocked, the mesh member 176 can swing about the 
hinges 177, so that skewered food can be easily fitted to and extracted from the 
holding member 1 70. 

[00219] The rod member 171 passes through the door member 120. 

[00220] FIG. 23 shows the second form for a holding member 170. The second 
form for the holding member 170 is appropriate for holding skewered food 40 
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where the food 42 is constituted by minced chicken formed into an elongated 
shape. 

[00221] Typically, when the food 42 is minced chicken, the food 42 becomes soft 
when heated, and it is easy for the food 42 to come away from the skewer 41. 
When a holding member 170 of the second form holds skewered food 40, the pair 
of mesh members 173 sandwich the food from the outside. The skewer 41 and the 
food 42 can then be rotated in an integral manner, and the food 42 can be 
prevented from coming away from the skewer 41. 

[00222] The number of holding members 170 is the same as the number of sticks of 
skewered food arranged in a cooking space 200. 

[00223] The rotating mechanism 180 is a mechanism for rotating a holding member 
170 about the central axis of rotation of a skewer 41 and comprises a motor 181, 
drive chain 182, worm wheel 183, worm gear 184, rotating shaft 185, bearing 186, 
rotating mechanism frame 187, and handle 188. 

[00224] The number of combinations of the worm wheel 183, worm gear 184, 
rotating shaft 185, bearing 186, and rotating mechanism frame 187 is the same as 
the number of holding members 170. 

[00225] The motor 181 is a power source for the rotating mechanism 180 and is, for 
example, an induction motor with reduction gears. 

[00226] The drive chain 182 is a mechanical element for transmitting rotational 
force of the motor 181 to the worm wheel 183. 

[00227] The worm wheel 1 83 rotates and transmits rotation to the worm gear 1 84. 

[00228] The worm gear 184 causes the rotating shaft 185 to rotate. 

[00229] The rotating shaft 185 is supported by the bearing 186 at two points. One 
end of the rotating shaft 185 is coupled to the rod member 171 of the holding 
member 170. 
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[00230] The rotating mechanism frame 187 is a box made of plates, and has the 
motor 181, drive chain 182, worm wheel 183, worm gear 184, rotating shaft 185 
and bearing 186 built-in. The handle 188 is fixed to the front surface of the 
rotating mechanism frame 187. 

[00231] FIG. 19 is a view showing the rotating mechanism 180 holding and rotating 
six holding members 170 lined up horizontally. 

[00232] FIG. 22 shows when an end of the rotating shaft 185 is inserted into a hole 
of the rod member 171 and is fixed using a locking screws. 

[00233] The guide mechanism 190 is a mechanism for guiding in such a manner as 
to enable food 40 held by the food holding mechanism 103 to pass through the 
opening 203 and enable free movement between the inside and outside of the 
cooking space 200, and comprises two guide rails 191 and guide bars 192. 

[00234] The guide rails 191 are rails for providing support to freely move the guide 
bars 192 in a lengthwise direction, and are, for example, rod members with a 
rectangular cross-section that are hollow in the middle. The guide rails 191 are 
fixed to the outside surface of the main apparatus body 101 . 

[00235] The guide bars 192 are lengthwise members supporting the guide rails 191, 
and are, for example, rod members having an outer shape engaging with the 
rectangular cross-section of the spaces. The guide bars 192 are fixed to the side 
surface of the rotating mechanism frame 187 and the side surface of the door 
member 120. 

[00236] When the handle 188 is pulled, the rotating mechanism 180 and the door 
member 120 are guided by the guide mechanism 190 so as to move horizontally. 

[00237] The cooling apparatus 104 is an apparatus for cooling the outer side of the 
main apparatus body 101 and is comprised of partition plates 105 and fans 106. 



45 



PATENT APPLICATION 
ATTORNEY DOCKET NO. 17063.004001 

[00238] The partition plates 105 are plates for partitioning spaces between the main 
apparatus body 101 stacked up with multiple stages and spaces between the main 
apparatus body 101 and the outer skin of the cooking apparatus 100. An air 
cooling path 204 is formed between the partition plates 105 and the main 
apparatus body 101. 

[00239] The fans 106 are equipment for forcing cooling air to pass at the air cooling 
path 204. The fans 106 cause cooling air to flow from a side of the power supply 
control apparatus 160 to the opposite side, and maintain the temperature of the 
surface of the cooking apparatus 100 at an appropriate value. 

[00240] Next, a description is given of a procedure for an operator to cook skewered 
food using the cooking apparatus 100 of the sixth embodiment. 

[00241] First, the operator prepares the skewered food. 

[00242] Next, the operator takes hold of the handle and pulls the rotating 
mechanism frame 187 forwards. 

[00243] FIG. 20 shows the situation when the rotating mechanism frame 187 is 
pulled forward. 

[00244] The holding mechanism 170, rotating mechanism 180, and door member 
120 are guided by the guide mechanism 190 so as to be pulled out to the front. 

[00245] The user then fits the skewered food 40 to the holding member 170. One 
end of a skewer is then inserted into the hole of the rod member 171. The rod 
member 171 and the mesh member 173 then prevent the food 42 from rotating. 

[00246] The operator then takes hold of the handle, pushes the rotating mechanism 
frame 187, and the food 42 for the skewered food 40 is put into the cooking spaces 
200. The door member then closes over the opening 203. The second ventilation 
holes 202 are formed down from the door members 120. 
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[00247] The operator then operates the operation unit 163, and sets the excitation 
time of the heater 150, rotation time of the holding member 170, and a rotation 
mode. The rotation mode may be, for example, a continuous rotation mode where 
rotation takes place using a continuously fixed rotation, or may be an intermittent 
rotation mode of repeating a sequence where rotation takes place through 180 
degrees and is then paused, etc. 

[00248] The operator selects continuous rotation mode or intermittent rotation mode 
in line with the characteristics of the skewered food. 

[00249] The operator then presses the start button and cooking starts. 

[00250] The coolcing apparatus 100 the cooks skewered food 40 as instructed. 

[00251] Hot gas within the wall member 110 then heats the food within the cooking 
spaces 200. Radiant heat direct from the heater then moderately scorches the 
surface of the food. Because the insides of the cooking spaces 200 are heated up, 
air enters from the second ventilation holes 202, and exits to the outside from the 
first ventilation holes 201 via the cooking spaces 200. Steam coming out from the 
food 42 is exhausted to the outside from the first ventilation holes 201 via the 
cooking spaces 200. The steam therefore does not collect in the cooking spaces 
200 and the food 42 can therefore be cooked in a moderately dry and tasty manner. 

[00252] Gravy also comes from the food 42. The gravy drips down, and falls onto 
the covering plate 140. The gravy then passes through the holes 142 of the 
covering plate 140 and falls onto the juice receiving member 130. The gravy flows 
along the flat plate section 131, is collected at the gutter section 132, and is 
discharged to outside from the drainage tube section 133. The gravy then exits 
promptly from the cooking space 200, and the exiting of grease and fumes is 
suppressed. 

[00253] When the cooking that is set is complete, the power supply control 
apparatus 160 notifies the operator using a buzzer, etc. 
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[002541 The operator then pulls the rotating mechanism frame 187 out to the front, 
and the skewered food 40 is taken out from the holding member 170. 

[00255] When the cooking time, rotation time, and rotation mode are appropriately 
set, fragrant skewered food can easily be cooked without being bumt. 

[00256] The following is a description based on the drawings of cooking apparatus 
100 of a seventh embodiment. FIG. 24 is a fiirther side cross-sectional view of 
cooking apparatus of a seventh embodiment of the present invention. 

[00257] Cooking apparatus 100 is an apparatus for cooking food on skewers, and 
comprises main apparatus bodies 101, heating apparatus 102, food holding 
mechanisms 103, and cooling apparatus 104. 

[00258] The structure of the main apparatus body 101, heating apparatus 102, food 
holding mechanism 103, and cooling apparatus 104 is the same as the structure for 
the cooking apparatus of the sixth embodiment, and description thereof will 
therefore be omitted. 

[00259] The food holding mechanisms 103 are mechanisms capable of supporting 
skewers positioning food horizontally below heat-emitting sections in the cooking 
spaces 200 in a manner freely rotatable about the central axes of rotation of the 
skewers, and each comprises a holding member 170, rotating mechanism 180, and 
guide mechanism 190. 

[00260] The intemal configuration of the food holding mechanism 103 is the same 
as the configuration for the food holding mechanism 103 of the cooking apparatus 
of the sixth embodiment, and description thereof is omitted, with only points of 
difference being described. 

[00261] The rotating mechanism 180 is provided on the outer side of the back 
surface wall member 114 of the wall member 110. The rod member 171 of the 
holding member 170 passes through the back surface wall member 1 14. 
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[00262] The guide mechanism 190 only guides the door member 120. 

[00263] The door member 120 is comprised of a door member body 121 and a 
handle 122. 

[00264] The door member body 121 is preferably made of a transparent material 
(for example, a heat-resistant glass plate, etc.). 

[00265] The opening 203 is opened when the door member 120 is pulled out to the 
front. 

[00266] The operator can then put skewered food inside the cooking spaces 200. 

[00267] Next, a description is given or a procedure for cooking skewered food using 
the cooking apparatus 100 of the seventh embodiment. 

[00268] First, the operator prepares the skewered food. 

[00269] Next, the door member 120 is pulled out to the front. 

[00270] The door member 120 is guided by the guide mechanism 190 so as to be 
pulled out to the front so that the opening 203 opens. 

[00271] The operator then puts the skewered food 40 into the cooking spaces 200 
via the openings 203, and fits the skewer into the holding members 170. The 
operator then inserts ends of the skewers into the holes of the rod members 171. 
The rod members 171 or the mesh members 173 then prevent the food 42 from 
rotating. 

[00272] The operator then pushes the door member 120 and the openings 203 are 
closed. 

[00273] The second ventilation holes 202 are formed down from the door members 
120. 

[00274] The operator then operates the operation unit 163, and sets the excitation 
time of the heater 150, rotation time of the holding member 170, and a rotation 
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mode. The rotation mode may be, for example, a continuous rotation mode where 
rotation takes place using a continuously fixed rotation, or may be an intermittent 
rotation mode where rotation takes place through 180 degrees and is then paused, 
etc. 

[00275] The operator then presses the start button and cooking starts. 

[002761 The cooking apparatus 100 the cooks skewered food 40 as instructed. 

[00277] Hot gas within the wall member 1 10 then heats the food within the cooking 
spaces 200. Radiant heat direct from the heater then moderately scorches the 
surface of the food. Because the insides of the cooking spaces 200 are heated up, 
air enters from the second ventilation holes 202, and exits to outside from the first 
ventilation holes 201 via the cooking spaces 200. Steam coming out from the food 
42 is exhausted to the outside from the first ventilation holes 201 via the cooking 
spaces 200. The steam therefore does not collect in the cooking spaces 200 and the 
food 42 can therefore be cooked in a moderately dry and tasty manner. 

[00278] Gravy also comes from the food 42. The gravy drips down, and falls onto 
the covering plate 140. The gravy then passes through the holes 142 of the 
covering plate 140 and falls onto the juice receiving member 130. The gravy flows 
along the flat plate section 131, is collected at the gutter section 132, and is 
discharged to outside from the drainage tube section 133. The gravy then exits 
promptly from the cooking space 200, and the exiting of grease and fiimes is 
suppressed. 

[00279] When the cooking that is set is complete, the power supply control 
apparatus 160 notifies the operator using a buzzer, etc. 

[00280] The operator then pulls the door member 120 out to the front, and the 
skewered food 40 is taken out from the holding member 170. 
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[00281] When the cooking time, rotation time, and rotation mode are appropriately 
set, fragrant skewered food can easily be cooked without being burnt. 

[00282] The following is a description based on the drawings of cooking apparatus 
100 of an eighth embodiment. FIG. 25 is a further side cross-sectional view of 
cooking apparatus of an eighth embodiment of the present invention. FIG. 26 is a 
front cross-sectional view of cooking apparatus of the eighth embodiment of the 
present invention. 

[00283] Cooking apparatus 100 is an apparatus for cooking food on skewers, and 
comprises main apparatus bodies 101, heating apparatus 102, food holding 
mechanisms 103, and cooling apparatus 104. 

[00284] The structure of the main apparatus body 101, heating apparatus 102, food 
holding mechanism 103, and cooling apparatus 104 is the same as the structure for 
the cooking apparatus of the sixth embodiment, and description thereof will 
therefore be omitted. 

[00285] The food holding mechanisms 103 are mechanisms capable of supporting 
skewers positioning food horizontally below heat-emitting sections in the cooking 
spaces 200 in a manner freely rotatable about the central axes of rotation of the 
skewers, and each comprises a holding member 170, rotating mechanism 180, and 
guide mechanism 190. 

[00286] The intemal configuration of the food holding mechanism 103 is the same 
as the configuration for the food holding mechanism 103 of the cooking apparatus 
of the sixth embodiment, and description thereof is omitted, with only points of 
difference being described. 

[00287] The food holding mechanisms 103 arrange the plurality of holding 
members 170 in a number of stages. It is also preferable for holding members 
arranged at different stages to be offset in a line. 
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[00288] FIG. 26 shows the holding members 170 arranged in two stages, with six 
holding members 170 being arranged at an upper stage, and five holding members 
170 being arranged at a lower stage, with the arrangement position of the upper 
stage holding members 170 and the arrangement position of the lower stage 
holding members 170 being offset by a half-pitch. 

[00289] As a result of doing this, for example, skewered food that allows heat to 
pass easily (for example, vegetables) is supported by the holding members of the 
lower stage. This means that the cooking time for skewered food held at the 
holding members of the upper stage and the cooking time of skewered food 
supported by the holding members of the lower stage is substantially the same. 

[00290] The opening 203 is opened when the door member 120 is pulled out to the 
front. The operator can then put skewered food inside the cooking spaces 200. 

[00291] A procedure for cooking skewered food using the cooking apparatus 100 of 
the eighth embodiment is the same as the procedure for cooking skewered food 
using the cooking apparatus 100 of the sixth embodiment, and a description 
thereof is therefore omitted. 

[00292] Through experimentation carried out by the inventor with the cooking 
apparatus of the sixth embodiment, regarding the fact that it is usual for the 
cooking times for different types of meat to be different when cooking spit-roasted 
food using traditional methods, it was found that it is possible, when cooking 
different types of food such as tongue, liver, skin, or meat etc., for all of these 
foodstuffs to be cooked at substantially the same time. 

[00293] Further, heating was sufficient to the center of the food even when cooking 
frozen skewered food, and the food quality of such frozen food was improved. 

[00294] Moreover, the surface of the cooked food was of a firmness that is pleasant 
to bite. This can be considered to be because there was only a small amount of 
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moisture in the cooking spaces due to the atmosphere of the cooking spaces being 
discharged from the ventilation holes. 

[00295] Further, very little smoke was generated compared to conventional cooking 
methods where a great deal of smoke is generated. This can be considered to be 
because the juice dripping from the food did not make direct contact with the 
heater. 

[00296] If skewered food is cooked using the cooking apparatus of the sixth to the 
eighth embodiments, the following effects are achieved. 

[00297] The heater is such that heat-emitting sections are provided positioned at the 
upper parts of the heating spaces formed by the six surfaces of the wall members 
and the skewered food is rotated horizontally below the heater. The cooking space 
is therefore heated by heat collected at the wall members and the skewered food is 
heated up. 

[00298] Further, the food holding mechanisms hold skewered food below the heat- 
emitting sections. The surface of the food can therefore be moderately cooked 
using radiant heat from the heat-emitting sections of the heater. 

[00299] Moreover, juice dripping from the heated food does not contact the heat- 
emitting sections and there is therefore little generation of smoke resulting from 
juice being heated up. 

[00300] The rotating mechanism rotates the skewered food, meaning that the 
operator is not always required to be at the cooking apparatus. 

[00301] Further, juice falling from the food is collected at the juice receiving 
member and discharged to the outside. Getting rid of the juice is straightforward. 

[00302] Further, openings are formed at the front surfaces of the wall members, so 
that placing of skewered food in the cooking spaces is easy. 
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[00303] The openings can be covered over using the door members, so that it is 
difficult for heat within the cooking spaces to escape during cooking. 

[00304] Moreover, first ventilation holes communicating with the outside are 
provided at the upper part of the cooking space. Air in the cooking space can 
therefore be exhausted to the outside, and steam coming out fi-om the food can be 
discharged quickly. The cooking spaces are therefore moderately dry, and the taste 
of the cooked food is improved. 

[00305] Second ventilation holes communicating with the outside are also provided 
at the bottom parts of the cooking spaces. Fresh air therefore naturally enters into 
the cooking spaces from the second ventilation holes when heated air in the 
cooking spaces is exhausted firom the first ventilation holes. 

[00306] Further, the holding members are comprised of rod members and branching 
members. The skewered food can therefore easily be held and can be removed in a 
straightforward manner. 

[00307] Moreover, the holding members may also be comprised of a rod member 
and a mesh member. The food is therefore easily held even when food becomes 
soft when cooked. 

[00308] When the door member is made of transparent material, the condition of the 
food being cooked can be confirmed through observation. 

[00309] The present invention therefore provides a skewered food cooking 
apparatus and food supporting member for skewered food that is capable of 
cooking the food while effectively utilizing heat fi-om a heating means. 

[00310] The present invention is by no means limited to the above embodiments 
and various modifications are possible without deviating firom the spirit of this 
invention. 
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[00311] For example, a description is given of an example of a configuration where 
the cooking spaces are made up of wall members, with the wall members 
consisting of a pair of side surface wall members, an upper surface wall member, a 
fi"ont surface wall member, a back surface wall member, and a bottom surface wall 
member. However, this is by no means limiting, and, for example, the bottom wall 
surface member may be omitted. 

[00312] Further, a description is given of an example of a substantially six-sided 
cooking space, but this is by no means limiting. 

[00313] Moreover, a description is given where the openings and the second 
ventilation openings form a seamless opening, but the present invention is by no 
means limited in this respect, and the second ventilation holes may also be 
provided in the side wall members or at lower parts of the back wall member. 

[00314] Still further, a covering plate is provided on the juice receiving member but 
the present invention is by no means limited in this respect, and, for example, the 
covering plate may be omitted. 

[00315] Moreover, the juice receiving members are provided on the bottom wall 
member but the present invention is not limited in this respect, and, for example, 
the bottom wall member may simply double as a juice-receiving member. 

[00316] Further, a phenomena of natural flow is utilized to exhaust the atmospheres 
of the cooking spaces to the outside but the present invention is by no means 
limited in this respect, and, for example, an exhaust fan may also be provided at an 
exhaust duct. 

[00317] The present invention therefore provides a skewered food cooking 
apparatus and food supporting member for skewered food that is capable of 
cooking the food while effectively utilizing heat from a heating means. 
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[00318] While the invention has been described with respect to a limited number of 
embodiments, those skilled in the art, having benefit of this disclosure, will 
appreciate that other embodiments can be devised which do not depart from the 

scope of the invention as disclosed herein. Accordingly, the scope of the 
invention should be limited only by the attached claims. 
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